nadequate involvement of under-represented groups, such as women and racial-ethnic minorities, can negatively affect the scientific, economic, and ethical value of a clinical trial. 1 Specifically, nonrepresentative samples limit a trial's safety and efficacy to the general US population.
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interested in trial participation; however, they were neither asked nor eligible. 6 Researchers' attitudes and behaviors, as well as trial procedures, may be directly related to the success or failure to recruit representative populations. 10, 11 Indeed, researchers stand at the forefront of enrollment procedures and act as the intermediary between patients and therapeutic options. Yet, literature is sparse eliciting investigator-level barriers to minority trial involvement in stroke clinical trials.
The National Initiative for Minority Involvement in Neurological Clinical Trials (NIMICT; NIH National Institute of Neurological Disorders and Stroke/National Institute on Minority Health and Health Disparities:5U24MD006961) seeks to identify the constellation of investigator-level barriers, and create and test a series of evidence-based toolkits that address minority recruitment and retention challenges in neurological clinical trials. Our initial work focuses on stroke as it is the leading cause of disability and death 12 and carries a large portfolio of clinical trials. The aim of this article is to report on NIMICT's formative research identifying investigator-level barriers to minority involvement in stroke clinical trials.
Methods
We used a mixed methods approach (survey, focus groups, and key informant interviews) to identify investigator-level barriers. Our guiding research questions include (1) what are the most cited challenges in racial-ethnic minority recruitment and retention in clinical research articles across different diseases and disciplines? and (2) what are the distinctive barriers in neurological (eg, stroke) clinical research? We engaged in an iterative, progressive process of data collection. First, a traditional/narrative literature review identified recruitment and retention challenges and successes. We modeled our search on the work conducted in cancer therapeutic clinical trials, as they lead the field with evaluating barriers and facilitators to minority involvement in clinical trials 10 (Methods and Results in Appendix I in the online-only Data Supplement). The literature review findings guided the creation of the survey instrument. Knowledge gained from the survey was used to formulate the focus group guide, and preliminary analysis of the focus groups' data was instrumental in advancing the key informant guide. At each step, findings were discussed and then additional questions were queried (Iterative data collection schematic is provided in Appendix I in the online-only Data Supplement).
Survey
A 43-item online survey was developed to collect data on stroke investigators' perspectives on minority recruitment and retention practices. The instrument included open-and closed-ended questions on researcher training, recruitment planning, knowledge of NIH Inclusion Policy, informed consent processes, and barriers to minority involvement. Best practices were captured when available (Survey questionnaire is provided in Appendix II in the online-only Data Supplement). Participants were recruited from the 2012 Princeton Conference on Cerebrovascular Disease, 13 providing access to a network of prominent clinical stroke investigators. In fall 2012, the survey was electronically distributed via Survey Monkey, an online survey tool, with 2 follow-up reminder emails within a 6-week period. The survey items were not randomized, and participation was voluntary and anonymous. Completion of the survey was deemed as implied consent, and thus, the institutional review board did not require informed consent.
Focus Groups
A semistructured focus group was conducted with a purposive sample of 18 stroke investigators at the 2013 International Stroke Conference. Two NIMICT researchers facilitated the 90-minute session. Discussion topics included (1) challenges to integrating NIH Inclusion Policy into trial design and recruitment strategies; (2) distinctive barriers to minority recruitment in stroke/neurological trials; and (3) identification of best practices to enhance minority involvement (Focus Group Guide in Appendix III in the online-only Data Supplement).
Key Informant Interviews
We conducted a series of key informant interviews (n=6) at the 2013 American Academy of Neurology conference. Participants were (1) senior research members (Principal Investigator/Coinvestigator); (2) involved in large multicenter trials; (3) identified for successful inclusion of minority participants; and (4) recommended by NIH peers. We focused on identification of key best practices perceived to increase minority involvement.
Analysis
We present survey findings using descriptive statistics. For the qualitative data, all focus group sessions and key informant interviews were audio-taped and transcribed. The transcripts were analyzed by 4 investigators (BBA, DFE, HC, and LS) to determine thematic codes, following procedures outlined by Patton.
14 Using the consolidated criteria for reporting qualitative research checklist, 15 our approach and additional details are described in Appendix IV in the onlineonly Data Supplement.
Results

Survey
Ninety-three clinical stroke investigators of 123 invited to the Princeton Conference responded to our survey (response rate, 75%). Twenty-eight respondents (32.2%) self-identified as nonwhite and n=19 (22.6%) noted fluency in language other than English. Thirty-eight (44.7%) participants have been involved in >10 stroke trials. The majority (n=71; 84.5%) of respondents reported working with several different racial-ethnic groups (white, n=68; Asian American, n=13; black, n=63; Hispanic, n=40; Native Hawaiian/other Pacific Islander, n=2; American Indian/Alaska Native, n=3). Twentythree respondents (27.1%) indicated working exclusively in minority communities. Researchers reported actively recruiting from patient populations unable to consent (n=49; 81.7%).
We asked a series of questions to capture researcher strategies to incorporate the NIH Inclusion Policy (Table 1) . Half reported (n=43; 51.2%) proactively setting recruitment goals for minority inclusion. Twenty-nine respondents (36.3%) reported requiring cultural competency for staff training and forty-four reported (51.2%) using community consultation about trial design. Thirty-one (36.9%) strongly agreed to being successful in minority recruitment. We examined whether patterns in the above strategies for improving minority involvement differed by the researcher's race-ethnicity, but did not find significant differences. In a ranked question, we queried investigators' perspectives on minority recruitment difficulties (Survey questionnaire [Question 36] is provided in Appendix II in the online-only Data Supplement). The 3 leading obstacles were mistrust of research and medical system (n=43), lack of awareness about trials (n=38), and communication issues (n=29).
In a series of questions about trial mechanics, over onethird of respondents (n=24; 34.8%) reported enrollment hours as 24 hours/7 days a week. The top 3 best people to obtain 
Focus Group and Key Informant Interviews
Focus group discussion and key informant interviews highlight (1) structural/institutional constraints, (2) poor recruitment communication, and (3) difficulties unique to the recruitment of patients with stroke. Table 2 outlines best practices/recommendations and illustrative quotes underscoring the aforementioned themes. Researchers expressed frustration on the practical application of the NIH Inclusion Policy for adequate representation for valid analysis. In a discussion of adequate power for multiple racial-ethnic group comparisons, several questioned operational parameters and denominator definitions for adequate representation. Investigators also articulated inter-and intrainstitutional challenges to minority recruitment. They noted examples of geographical disconnect between research institutions and organizations serving minority populations. To bridge this gap, a suggested best practice described how providing salary coverage for remote clinic staff improved the patient experience, and thus increased enrollment. The inclusion of a community advisory board and culturally tailored materials were successful strategies for study protocol appropriateness.
We have [a]community advisory board and…have protocol review. We give them a protocol and they comment on it and tell us what they like and don't like about it… Our trial had slow enrollment rates and our community told us that over 30% of the population couldn't [or would not use the treatment…] because they had a previous [negative] history.
Engaging the larger nonresearch community (ie, primary care physicians) was also a best practice; however, some expressed concern that nonresearch clinicians often worry patients will be taken away from them if they enter a trial.
Recruitment communication, especially establishing trust, was a prominent theme for general recruitment practices, especially among minority participants. A respondent elaborated, "The bottom line is trust. If you cannot establish trust with your patients, forget it." Investigators agreed that successful recruiters create trust by treating participants with compassion. Another participant described how lay/ patient mistrust may be related to a lack of clinical trial awareness stating, "…when you come to someone and start talking about a trial, and they don't even know the basics of research, of course they may say 'no, I don't want to participate' because they already don't understand exactly what [being part of a trial] will consist of." Throughout the discussion, respondents noted several ways to establish trust and clearly communicate clinical concepts (Table 2) . One researcher noted the value of treating patients as humans rather than research subjects, and suggested motivational interviewing as a best practice.
Researchers described 2 distinct qualities of the neurological clinical environment and patient population that present unique recruitment and retention challenges. First, eligible patients may experience multiple cognitive and physical sequelae. Respondents indicated that ED arrival time may deter patients from receiving a timely diagnosis, which excludes them from a trial. Many neurological trials, especially acute stroke, rely on proxy consent. Proxy consent and communicating with family along with or instead of the patient add another level of complication. Researchers noted how families express fear about making the right decision because they now are in charge of someone's life. Second, trial retention and attrition are hampered by patient denial and stigma of neurological conditions. One researcher elaborated that, "the [patients] don't want other people to know…It's about stigma." Stigma toward neurological injuries may play a role, whereas trial participation can be an unwelcomed reminder of one's condition. Stroke trials present unique recruitment and retention challenges that must be addressed at the patient, caregiver, and health professional level.
Discussion
Historically, minority clinical trial participation rates remain below US population representation levels. 4 The US demographic landscape is becoming more multiethnic, and the lack of balanced clinical trial participation by diverse racial-ethnic 
Boden-Albala et al Minority Involvement in Stroke Clinical Trials 2235
groups hinders our ability to generalize scientific findings at the population level. Because the NIH Inclusion Policy was signed into law, overall participation rates in the National Institute of Neurological Disorders and Stroke funded trials has grown; 4 Black enrollment increased, whereas participation among Hispanics decreased, 4 American Indian/Alaska Native, Asian, Native Hawaiian/Other Pacific Islander, and ≥2 race groups remain largely under-reported, which raises concern with regard to subgroup generalizability. 2, 4 Across major diseases (eg, oncology, cardiology), 2 minority trial participation rates remain low; for example, the National Cancer Institute noted similar rates: 0.3% American Indian/Alaska Native, 1.8% Asian/Pacific Islander, 8.2% black, 4.5% Hispanic, 82.6% white, and 2.7% other. 16 NIMICT's mixed method approach explored the multifaceted challenges of minority recruitment and retention in stroke clinical trials. We highlight challenges at the structural/institutional level as well as outline 2 additional thematic areas: recruitment communication and challenges unique to enrollment in stroke trials. Despite that the NIH Inclusion Policy is mandated by law, minority participation is inconsistent and varied. We report that nearly half of researchers do not incorporate active planning for and recruitment of minority population. Focus group members expressed open concern about the lack of clarification on the inclusion of minority populations and what constitutes appropriate and sufficient minority representation in trials. The NIH Inclusion Policy's intent suggests that phase III trials ensure the distribution of benefits by allowing for meaningful analysis; yet, meaningful analysis requires appropriately powered studies that allow for valid subgroup analyses. The focus of the policy lies in understanding that both race and sex have biological and social implications for trial design. For example, if a comorbidity has a differential distribution by race-ethnicity, then, analyses should be centered on relevant comorbidities (as effect modifiers or confounders) rather than race-ethnicity. Additional guidance, training, and resources from government and funding agencies are a necessity to better inform researchers on design and analysis. 1 Institutional infrastructure plays an important role. Our work illustrates the lack of support to accommodate additional challenges accompanying minority recruitment. Although it might be expected that a good researcher would recognize the challenges, there is value in outlining recommendations from our focus groups. They include travel and parking reimbursements, additional research staff at remote sites, and flexible enrollment hours, all of which require additional monies. Realistic budgeting coupled with enhanced training on communication strategies are 2 key practices NIMICT plans to implement into the toolkit.
Our survey results also demonstrate general recruitment challenges while underscoring the investigators' primary concerns about communicating research terminology. The complex nature of trials demands accessible materials to help communicate unclear terminology to subjects and their families, and training research personnel through a culturally 18, 19 Finally, creating meaningful community partnerships that guide enrollment of participants should be recognized as an important first step. 1, 17 Given the arduous nature of clinical trials, increasing accessibility and providing support (eg, additional training/education and budgetary) for stroke trial enrollment will benefit all populations.
Conducting stroke research raises unique challenges, including the acute nature of conditions, lack of decisional capacity, and limited knowledge or misunderstanding of neurological conditions, 18, 20 requiring an added level of sensitivity on the part of recruiters. Noted in cancer research, 21, 22 as well as in stroke trials, many patients do not receive a timely diagnosis because of limited access to health care 23 that often excludes the individual from trial participation. The inclusion/exclusion criteria are also equally pertinent. Often, patients are ineligible because of comorbid conditions or struggle with communication issues (eg, dementia and aphasia), but also age restrictions often exclude many patients with stroke. Tools and resources that are developed need to take into account these unique challenges and address broader barriers to access.
Our approach has possible limitations including purposive sampling, which was used to select stroke investigators for the focus group sessions and key informant interviews. We think that the cross-section of researchers sampled provided a varied perspective, but it is possible not all viewpoints are represented. In addition, the survey provided only researchers' perception of their recruitment and retention best practices while true rates and practices may differ. Despite our possible limitations, NIMICT's mixed method approach identified several best practices that we plan to develop and test as a series of tailored recruitment and retention toolkits. Given the limited number of best practices that are rigorously evaluated, there is a need to test and report successful recruitment and retention strategies. For example, Beach et al 17 show that cultural competency training improves healthcare providers' attitudes, beliefs, and knowledge about patient populations, but few studies examine the role of cultural competence in the recruitment and retention of minority populations in clinical trials and even fewer evaluate patient outcomes. Therefore, in developing our toolkit, NIMICT will synthesis, review, and test innovative strategies to improve minority recruitment in neurological and stroke clinical trials. Our first priority is to adapt and test a motivational interviewing training aimed at clinical trial investigators and personnel. Respondents in our study reported that mistrust of the medical establishment was a critical barrier. We will leverage motivational interviewing as a tool to improve communication between the clinical research team and patients and their families by engendering trust, practicing cultural competency, and adapting accessible techniques (eg, visual explanations of research terminology) to address participants' concerns.
Conclusions
NIMICT's formative research identified several critical issues that require further investigation. We will provide validated recruitment and retention strategies and resources to stroke researchers. Yet, solutions are not 1-dimensional and must be implemented on all levels. Policy changes and enforcement must come from the government at early stages in the grant review process and continue throughout study set-up, implementation, and community dissemination. NIMICT's research contributes a new dimension to the literature as it highlights researcher-reported barriers, challenges, and identifies future directions for creating evidence-based tools and solutions.
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